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(57) Abstract: Disclosed is a highly efficient organic EL de- 
vice wherein color adjustment for obtaining white emission is 
easy. Specifically disclosed is an organic electroluminescent 
device (10) comprising at least an anode layer (1), an organic 
light-emitting layer and a cathode layer (6) stacked on top of 
one another in this order wherein the organic light-emitting 
layer has a multilayer structure including at least a first light- 
emitting layer (3) containing a fluorescent dopant and a second 
light-emitting layer (4) containing a phosphorescent dopant. 
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hns. T^ys. y^^/vT^ys. v'^^^/vT^ys. ^^^^^-/vr^ys. v'^^^/vr^ys 

, v?:7°ntvvT^y^. v':7^^/vT^y^. v^:7cnc^/kT5y^#(Z)^yX}*v^®i^T5:y 
if;^(T-feh=¥->y^/v)T5:yS. f'>^(T-feh^v'^^/v)T5:y^, tf;^T-feh=3rv^ 

^^^^^ Tix/v^, y^/v;5;/w^^^/v^, ■>^y^/v;&/w^^-f/v^, 
^y^/VM. }f7^:=^/VM. T^b^^/VS. y^ji^^hU/VS. •7/]^:tU:=^/\yM. 

c:^/i/^^(DTy— /v^. fc°>jv^c:^/^X, t°^v?^/vK, t"!;?:^?^/^^, t°y^'v?^/^^ 
^ hyTv?^/vs. -r^Ky^/vs. =¥yy^/vs. Ti^yv?^/vs. ^"pyv^^/vs. v?;^ 

;57/w^y'y/v^, :7^^/v^. ^::^:7m=/v^, :^=¥i^y'y/v^. :^^i^^^Tyy/^^. 

^^y^:^^f-y^y/vS. ^ry^y/vs. ^Tv^r^y/vs^ ^^y^^ry^y/vs^ hyry^ 

[0085] m^^iii^i-^fj^xtti^^^^#^ja(^#ffiis*^(;i. m^m^—^oh^^L- 
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:fy])^m<Dy^vi^:yit^, T;vij^)±m^M,(Dmit^. T;v^^)±m^M(D^-^n^> 

[0086] Wz.^ ^^M.W-m^. ^^bV^M^ttKw-^^-hirbT}*. Na(tt*IM#::2. 36eV) 
.K(tfc*M#::2. 28eV).Rb(tfc*M^:2. 16eV) AU?Cs (tt*M^: 1. 95eV) 
t^hti:^m*^hm^-^fl^(}^tJ:<t^-'-^(DT;V:fy^)^m-^. Ca(tfc*M#::2. 9eV) 
. Sr(tt*M#::2. 0-2. 5eV). S.OTa(tt*Mm:2. 52eV) 

tJ-li:. m^^i. CsirNa, Cs^K, Cs^Rbfe5V^^^Cs^Na^Ki!(D|l.^'^t?^i^-efe6 

[0087] ^mmK^\^x\^^ mmh^mm<Dm^mmw-^^mw-xmj^-^fi^m.^^x 

m^-^h\z.m.nxhA\\ ^(d^. 'mMm—^^mm^p5it\^x. m^'mK'm:]^ 
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;^y^M:^/^=I^^'^^KibT^*. mx.i-£. Li O. LiO. Na S. Na Se^tmaO^^^ 

2 2 2 

ifhn. ^^bv^T/v;^y±«^M;^/^=I^^■^-rKi:bT^*. -^Jx.}*. CaO. BaO. Sr 
O. BeO. BaS. RUCaSe^Wifhtl^o ^/c. 0^bV^T/^:^y^M(^^^n^V^[^ 
f^^LTf*. -grtJ^Ji. LiF, NaF, KF, LiCU KClRXJ^NaCim^Wifhtl^o 
0^LV>T/V;?;y±M^M(^^M3yV^[ii^^bT{*. Mx.it. CaF , BaF , SrF , M 

2 2 2 

gF ^OTeF ^V^ofc:75/^bi^^, :75,^t:i^iJJliJ1'C0^M3y^^bi^^S^{f ^>ttS<, 

2 2 

[0088] *fc. «^lii^jB^«^i-§^^#:i!UT}*. Ba, Ca, Sr, Yb, AU Ga, In, Li, 
Na, Cd, Mg, Si, Ta, ShRUZn<D {i^fj:<th 0(D^m^-^t^^ih^. ^it^X 

5>fe*sa^b^i^^bT}*, _h^LfcT/v;&y^JR;^/v='y'^^K, T/v;&y±|g^«;57 
/v=t^>^K, T/v;5;y^M(^^^nyv^bi^^T^T/v;&y±m^M<^^M3y^^bi^# 

m^?^AJBx«m^*iij^JB(Dii^i¥f*, #^^PSs$tL/^v^^s^ 0^L<(i, i-ioo 

[0089] |^«f;i;a^>3£v ^W^JB , M5c^J?r^W$-1i:T^) J;V >o 0*LV ^3S5c^J}*, T/V 

;&y^M^ T/v;^7yihS^M, T/v;^7y^Mi^^k#), T/v^^yzh^^^t^i^, #zhS^ 

, T/v;^y^M^^#;K^b^i^-e?l^^$^i^^#:-efc^o #^-^*bv^T/v;^;y^M 

f*Cs, Li, Na, K-efc^o 

[0090] {^)mmi\:^mm 

, ^m^mmtx^xmrnirho wmit-^^mi^^m-^fi^ui^u^^wmit-^^tx^x 
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^^j-^. ^'fb^^'/wcr^t^A. mit^^>. mi\:.^>^^v^ mt^^m. ^ 

SiON. AlON. UON. TiON. TaON. ^it^. ^ 

i^. ^^I^^-YI^. ^^l:^Vw^r>^^ SiON, AlON. C;$S^^/^a£A#SjB^?f^J?feb 
-C^*bV\ #fi|^>|MtC^i-§JicD^5>^bTf*. LiF. MgF . CaF . MgF 

2 2 2 

nm — 100nmt?fe§o 

MPJjfet><^-efetbOTJIS$tbJfeV\ ^*LV^'^Ji!b-C^^. ^>ft:in. mitsn^ mitzn^ 
«^bZn. ^^bCd. ^^bGa. fe5V^^*r^^^<Dm'a^#J;05#^f fetvSo 

[0093] (4)Sffi 

i:i-§(^dW*b<. 10— 2OOnm(DtBfflrt(^'fii:i:i-§<Z)dSj;«90^bV\ 

[0094] i±mmwc<D/h^\^ ^ 4. oev*«) m^m^^b 
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. 10— 1000nm(Z)<5Hrt(Z)'fii:^i-^<D;iW^b<. 10—200mn(D^mi^(DW.tir 

[0095] mmi^. M^mm-i^. :^^<^y^])>^^m. ^^^-y'^^—T-o^^m. m^if — 
mmm'] 

[0096] j^T. ^mm(Dmmm^mmir^i)^^ ^mnn:Lfhh(D'mmm\^i:^<>xm'^^ri 
(l)^s 

[0097] -Mmmi 

25min X 75mm X 1 . lmmJ¥(DITO]SK ( l^ffi) ( v?:^^7^-r 

Ji:60nm(DN, N*-lf>«.(N, N'—:;^:73i^/V-4-T^/:7ji^/V)-N, l<i-i^Z7 ^::^;V 
-4, 4 ' -i^^T^y-l , 1 ' -If :7^:^/Vj^ (iJ>lT rTPD232j|^J m^-T^) ^^J^bfCo 

TI>T>232^<D^B:\^Wr!rX^ i(DTPD232j|^_hi^j|^/i:20mn(;)4, 4'-tf;^[N-( 

fco :^<7)NPDi^^^:^Ea^^«irUT^IMi-6o 
[0098] NPDj^(D^J3^tCJggitT. /i^^hMl4^bT^[293-e^$ti.s;?^^y/kil# 
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#:(DPVDPAN)^. HW^>^h^bT^C30]-e^$tL§Bl^. 40 : KDMMitX-M 

tt^^yi^-^A^ft:^. 30:1. 5(Dm*^-e^^^J^b. MJ¥40nm(DJii:b. 
[0099] [>fk23] 




C29DDPVDPAN [30] Bl 




C3 n CBP C323 




C3 3] A 1 q 



[0100] :L(Dm±K. m^^mmt\^xmmioimi(Dhv:^ (8-^/v/—m T/]^^^^j>.m( 
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o 

[0101] :L(Dm^<Dl^Mi^mi^. m.UW±8. 5V-e^3fe)^^95cd/m\ 3!j*14cd/A-e 
hotlo ~^fc. :L(Dm^i'iCmi931^mMMi^X U, y) = (0. 281, 0. 282)-efet9 

[0102] [^1] 





(x.y) 


(cd/A) 


mmmi 


(0.281.0.282) 


14 




(0. 293. 0. 282) 


13 




(0. 292. 0. 280) 


16 




(0. 290. 0. 280) 


15 




(0. 282. 0. 281) 


7 



[0103] mMm2 

-efeofCo ^fc. ^(Dm^i'iCIE1931^S.m.m^X U, y) = (0. 293, 0. 282) 
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[0104] [fb24] 




C34:i 



[0105] 

^^^Ht^mth^—^O'Ut^m^. ^ [31] [32] (DiXi^*) [35] [36] 

#3^-ef^^b/c^^ttCIE1931^iSjM^t^-C(x, y) = (0. 292, 0. 280)-e$)«9 
[0106] L^[:25] 




[35D C36] 



[0107] mMM4 

25mm X 75mm X 1. lmmj?(OITO^gO)!Sffi(^S)#^;y'9;^^^(v^:^-^^-f 

i5fe#^^30^^fT^ceo/co 

J?:60nm(DTPD232j^^^j^LfCo ^OTPD232il^fi. jE?Li^AJBi!bT^|gi-^ 

o 

TPD232j^<D^J|^l;iJ^JtT. ^OTPD232j|^_hJ;iJ^ji:20nm(DNPDj^^^!KJ^b 

^'o r(^NPDj^{*iE7L#fM«^b-C;^tgi-§o 
[0108] NPDjj^cD^j^ti^JtT. y^::^mPtt\^X^ [37] -e^^tt^^l::'^-^^^. K-^^^h^ 
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[0109] r(Di|^_h(;i, m^Wi^mtl^XmmiOrmKDAlcim^mmi^tio UCU^II: 

[0110] r(O^T-<^lOS!tttMf*. ii:?5K«ffi7. 6V-e^3fe5^SlOOcd/m\ ^^15cd/A 
-efeofCo ^/c. r(D^^^{*CIE1931feSJ^:^l;iT(x, y) = (0. 290, 0. 280) 

[0111] [^b26] 




C37] C38D 




[39] Rl 



[0112] it^mi 

25mm X 75mm X 1 . lmmif:(DITOJS^ ( |^^) ##;^f ( v?:^-^7^-r 
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J?60nmOTPD232j|^Sr^j^bfCo ^OTPD232j|^f*. jE^mAM tVXm^ir^ 
o TPD232ll(D^J^ti^(tT. ^OTPD232jmi(Cj^;?:20nm(Z)NPDM^^J|^b 

[01 13] NPDjl|^(D^j|^(c:^{t-c. Jl^jf:iOnmi;iT^ [29] x^^ti^:^^V/i-m^i^r>PV 

DPAN^. ^i3o:ix^^timi^40:i(Dmmitxmm^mu w-^m^mti.ti 

o 

^V^-r\ 30nmi;i-C;?!i^y7V^^#:DPVDPANi:^[39]-e^$t^^Rl 
i^^g;ft545nm)^40: l(Dm»Jt-eS*^il^b. ^fe-*fe^^3feS^bfCo 

[0114] jtfe-*fe5^^3fejg_h(c. m.i^m^mti.xmmionnKDAicim^f^mu ^hic 

^lOnmJl^^bfCo r(DAlq:LiJj^_hlcl^MA1^150nm^*$-^^MI^^^?l^^b 

[0115] r(D^^(D|^lH!t^tg(*. EMiES. 3V^^^^)^S99cd/m\ ^^Tcd/A-C 
fco/Co i<50^^(iCIE1931fe^m^tCT(x. y) = (0. 282, 0. 281)-efe«9fife 

[0116] ^KciiEmLfcig;^;?)^^. ^m^(DmmEL.m^xi-i. 2-D(Dmytm^m:fjth^ 
mx<myt^^^^t^^x^^<DX\ it^miKit^xmyt^j}m^m^xmtix\^^ 

[0117] *^0J(DWaEL^^{i. ft «|g^«^#(D|g^agg^tJ^^^^p^ 



wo 2005/091684 39 PCT/JP2005/004224 

[9] &^m^'r^mMmi-6<D\^'rfh^^imi^wM<D^m^^^h^/^^^^y'^>:^m 
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